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Two models are introduced which describe different strategies 
for presenting fleshy fruits of ind igenous and alien plant 
species. Each model describes a gradient between two end-
points. In the first model one end-point is occupied by plant 
species with large, conspicuous, synchronized, short duration 
fruit displays. The other end-point of this gradient is occupied 
by species with less conspicuous fruit displays, but presented 
over a longer fruit season. In the second model , one end-point 
is occupied by species which maximize all aspects of fruit 
displays, though presented without regard for seasons. The 
contrasting end-point of this gradient is occupied by species 
which minimize their investments in regularly presented fruit 
displays. It was hypothesized that alien species would possess 
an intensive, and or a maximized fruit display, whereas 
indigenous plants wou ld possess all types of fruit displays. The 
fruit displays of eight indigenous and six alien woody species 
are characterized relative to these models. The data was 
consistent with that of the hypothesis, with alien species 
favouring a seasonally short but intense fruit presentation , 
whereas many indigenous species have prolonged fruit 
presentations. Minimized fruit displays were only recorded for 
indigenous species, whereas maximized fruit displays were 
recorded for indigenous and al ien species. 
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Twee modelle wat verskillende advertensie-strategiee vir 
vleesagtige vrugte van in- en uitheemse plantsoorte beskryf, 
word voorgestel. Altwee modelle beskryf 'n gradient tussen 
twee eindpunte. In die eerste model neem plantsoorte met 
vrugvertonings wat groot, ooglopend, samevallend en van korte 
duur is, die een eindpunt in. Die ander eindpunt van die 
gradient word in beslag geneem deur minder ooglopende 
vrugvertonings wat oor 'n Ianger vrugseisoen teenwoordig is. In 
die tweede model word die een eindpunt ingeneem deur 
plantsoorte wat aile aspekte van vrugvertoning vergroot 
alhoewel hulle vertoon sonder om seisoene in ag te neem. Die 
teenoorgestelde eindpunt van die gradient word in beslag 
geneem deur plantsoorte wat hul vrugvertonings verkleineer 
maar wat gereeld vertoon. Die vrugvertonings van agt inheemse 
en ses uitheemse bosagtige plantsoorte word gebruik om 
hierdie modelle te toets. Die uitheemse plantsoorte is geneig 
om posisies te bevoordeel met 'n kort maar intensiewe 
vrugvertoning, nademaal baie inheemse plantsoorte langdurige 
vrugvertonings het. Geringe vrugvertonings was net in inheemse 
plantsoorte aangeteken, nademaal vergrote vrugvertonings was 
vir in- en uitheemse plantsoorte aangeteken. 
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Introduction 
Woody alien plants represent a considerable threat to the 
indigenous vegetation of the south-western Cape (Stirton 
1978). Bird-dispersal of these species is prominent, but has 
only been studied in detail for the arillate seeds of Acacia 
cyclops (Glyphis et a/. 1981). Bird-dispersal is often related 
to attributes of fleshy fruit displays (Snow 1971; McKey 1975; 
Howe & Estabrook 1977; Stiles 1982). In this paper two fruit 
display models (Figure 1) are presented which may contribute 
to explaining the success of some of these invasive alien 
species. Each model represents a gradient but differs with 
respect to the amount and nature of resources invested in a 
fruit display. The first model assumes that fruiting seasons 
are seasonally regular and that resources for an individual fruit 
display are limited. The end-points of this gradient are defined 
by plant species which produce large, synchronized, con-
spicuous but seasonally short fruit displays (intensive) and 
other plant species which have fruit displays that are less 
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Figure 1 Represents the characteristics of both the intensive - prolonged 
and maximized - minimized models. The characteristics associated with 
Model I (intensive- prolonged) are represented in right and left hand 
semicircles, whereas the characteristics associated with Model 2 (Maxi-
mized - Minimized) are represented in top and bottom semicircles 
respectively. 
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conspicuous but are available for longer periods (prolonged). 
The second model assumes that the maximum number of 
resources are invested in an individual fruit display and 
includes fruit displays that are either infrequent, allowing 
considerable resource investment to accumulate during non-
fruiting periods, or are the product of a constant allocation 
of resources throughout the season for the production of fruit 
displays. This defines one end-point (maximized) of the second 
model. The other end-point of this model defines species 
which invest relatively few resources in their fruit displays. 
The first model, therefore, investigates the efficiency of 
resources used in producing a fruit display, whereas the second 
hypothesis examines the gross investment of resources (Figure 
1). Since resource limitations in plants are difficult if not 
impossible to determine, only indirect measures of resources 
could be deduced, therefore, ensuing results will represent 
trends rather than quantified predictions. 
Using the above two models it is hypothesized that indi-
genous plant species will include all types of fruit displays 
(both ends of both gradient models), whereas alien plant 
species are likely to possess intensive or maximized fruit 
displays which utilize the services of frugivores possessing large 
foraging ranges which facilitate widespread distribution of 
seeds. Since the fleshy fruits of all these species examined here 
have no odour and are relatively small (15 mm) they are 
considered to have evolved for avian rather than mammalian 
dispersal (Vander Pijl 1969). Although fruits of some plant 
species examined are consumed by baboons (Papio ursinus), 
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the seeds recovered from baboon faeces have not germinated 
under test conditions. This paper, therefore, concentrates on 
the avian consumption of fruits. 
Materials and Methods 
The two gradient models (Figure 1) are used to test my 
hypothesis that indigenous species will have all types of fruit 
displays, whereas alien species will possess either intensive or 
maximized fruit displays. Sampling of fruit displays amongst 
the 14 plant species was undertaken from 1981 to 1983, 
depending on the site. The number of samples at each site 
are presented in Table 1. The sample sizes are small, but this 
was unavoidable due to the labour-intensive nature of the data 
capture. The following characteristics of eight indigenous and 
six alien plant species were recorded on a monthly basis at 
five sites (Table 2, Figure 2): 
(I) Fruit crop size (estimated size of standing crop at peak 
season): fruit was counted on individual branches and 
extrapolated for the entire plant. The fruits of all species 
analysed in this study varied between 5 and 12 mm in 
length. 
(2) Fruit season length: determined from accumulated obser-
vations made on three marked branches per plant since 
1981. The cut-off points for defining season length were 
selected to include c. 950Jo of yearly fruit production. 
(3) Fruit synchronization: fruiting on marked plants was 
compared with five adjacent marked conspecifics and 
expressed as a percentage. 
Table 1 Sampling sites, sampling sizes and species used to identify differences in fruit displays between 
indigenous and alien plants within the south-western Cape 
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Hangklip 1981 - 1983 3 4 3 3 
Betty's Bay 1982 - 1983 3 4 4 
Hermanus 1983 5 5 5 5 5 5 5 5 4 3 3 3 3 
Milnerton 1981 - 1983 3 3 3 4 3 3 
Orange Kloof 1983 3 3 
Table 2 The delimitation of fruit display variables into four ordinal classes used to 
analyse differences in fruit displays between indigenous and alien plants within the 
south-western Cape 
Score 
Variable 2 3 4 
Size < 1000 1000 - 5000 5000 - 10000 > 10000 
Season length < 3 months 3-6 months 6-9 months > 9 months 
Synchrony < 200Jo 20-40% 40 - 60% > 60% 
Occurrence solitary solitary- thickets thickets monospecific stands 
Pre-ripe no colour change slight change colour change conspicuous change 
Ripe inconspicuous visible conspicuous highly conspicuous 
Removal (per week) < l fruit 1 - 5 fruit 6 - 10 fruit > 10 fruit 
Rotting time < I week 1-5 weeks 1 - 3 months > 3 months 
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Figure 2 Location of mentioned study sites and place names that occur 
in the south-western Cape. 
(4) Plant occurrence: the spatial aggregation of species. was 
ranked from solitary occurrence to monospecific thicket 
stands. 
(5) Pre-ripe colour/ conspicuousness: monitored during pre-
ripening. The existance of a pre-ripe colour phase is con-
sidered to enhance the utilization of fruit presented over 
long periods (Stiles 1982). 
(6) Ripe colour/ conspicuousness: monitored during ripening. 
(7) Fruit removal: estimated by comparing three 'marked' 
with three 'bagged' branches bearing ripe fruits per plant 
and calculated on a weekly basis. 
(8) Fruit decay: ripe fruit were picked, placed in three bags, 
and then tied back onto the , plant. The fruit in these 
bags were assessed for signs of fruit decay daily and 
monthly. 
In order to relate these characteristics with regard to the 
models each of the above characteristics was scored on a 1 - 4 
ordinal scale (Table 2) . A model data set (INTENSIVE) which 
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best represents an 'intensive' fruit display (Figure 1 and Table 
3) was used to define one end-point of the intensive- pro-
longed gradient. The characteristics of a prolonged fruit 
display are also presented in Figure 1. A second model data 
set (MAXIMIZED) that best represents a maximized strategy 
was used to define the end-point of the maximized- mini-
mized gradient (Table 3). Since this model assumes that all 
aspects of a fruit display are maximized, all except the pre-
ripe phase were given an ordinal score of 4. Contrasting 
this strategy is a minimized fruit display which would pos-
sess a conspicuous pre-ripe fruit phase (Score 4), whereas 
all other aspects of the fruit displays will possess a score 
of 1 (Table 3). 
The inter-relationships of the eight fruit display variables 
were analysed with a Spearman Rank Correlation (Siegal 
1956), while similarity between each of the 14 species and the 
two models was determined using similarity distances from 
a cluster analysis of cases (Engleman 1985). 
Results 
The basic data for each species is presented in Table 3. The 
Spearman Rank Correlation analysis (Table 4) indicated that 
plants with fast fruit removal also exhibit a high degree of fruit-
ing synchronization with conspecifics (r = 0,87; P < 0,01); 
high degree of fruit synchronization is usually accompanied 
by short fruiting seasons (r = -0,79; P< 0,01). A short 
fruiting season is associated with large fruit crops (r = - 0,66; 
P < 0,01). Further, large fruit crops exhibit greater fruiting 
synchronization amongst conspecifics (r = - 0,57; P < 0,05) 
and closer spatial associations (r = - 0,51; P < 0,05). Since 
large fruit displays are conspicuous but maintained for short 
periods, the characteristics of fruit displays summarized in 
Figure 1 are confirmed. 
Table 5 presents the similarity distances between all 14 plant 
species and the models INTENSIVE and MAXIMIZED. 
These similarity distances are plotted along an intensive-
prolonged and a maximized -minimized gradient in a scatter 
diagram (Figure 3). The indigenous species Chrysanthemoides 
monilijera is most representative of an intensive fruit display, 
and the alien species Acacia cyclops is the next closest , The 
following alien plant species may also be considered to have 
intensive fruit displays: Rubus sp., Myoporum serratum and 
Lantana camara, and thereby confirm the hypothesis. The 
indigenous species Myrica cordijolia and Sideroxylon inerme 
Table 3 The ordinal scores for each fruitdisplay variable and 14 south-western Cape plant species together 
with scores for fruit display models INTENSIVE and MAXIMIZED 
Species 
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Crop size 4 4 4 I 3 3 2 4 4 4 3 3 3 3 2 
Season length 4 4 2 2 4 2 2 3 2 2 2 4 2 
Synchronization 4 4 4 I 2 4 I I 3 2 4 3 4 4 3 3 
Occurrence 4 4 3 2 3 3 2 3 3 3 4 3 I 4 3 3 
Pre-ripe 1 2 4 3 I 3 3 1 2 1 1 3 2 2 
Ripe 4 4 4 4 2 2 2 3 3 4 3 3 3 3 3 
Removal 4 4 4 1 2 4 I 1 1 2 4 2 3 3 3 3 
Rotting time 4 3 2 4 4 3 3 2 3 2 2 2 2 
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Table 4 Spearman rank correlation coefficient matrix for eight fruit display 
variables based on eight indigenous and six alien plant species occurring in 
the south-western Cape 
Rotting Season 
time Removal Ripe Pre-ripe Occurrence Synchrony length 
Removal -0,23 
Ripe -0,36 0,34 
Pre-ripe -0,03 -0,32 0,23 
Occurrence -0,14 0,44 0,19 0,23 
Synchrony -0,25 0,87 0,38 -0,26 0,42 
Season length 0,25 -0,61 - 0,30 0,21 -0,16 -0,79 
Size -0,25 0,45 0,41 -0,14 0,51 0,57 -0,66 
Critical values of Spearman Rank Correlation for significance levels are: r, = 0,46; P = 0,05; r, 
= 0,64; p = 0,01. 
Table 5 Matrix of similarity distances for eight indigenous and six alien species occurring in the south-
western Cape and the two fruit display models INTENSIVE and MAXIMIZED 
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CCM ceo ERM MCF MAC MAF RMP 
ceo 15,6 
ERM 9,3 10,7 
MCF 7,8 16,1 7,2 
MAC 18,9 7,3 11,5 11,0 
MAF 14,6 5,4 5,3 10,7 6,3 
RMP 8,2 9,7 4,7 8,3 12,7 6,5 
SIN 8,1 11,7 5,0 8,1 10,7 8,5 5,5 
ACY 3,9 14,1 9,7 6,3 17,4 13,2 6,7 
LCM 7,4 12,5 4,0 5,5 11,5 9,3 4,7 
MIN 7,3 15,0 9,0 7,1 14,0 14,3 9,7 
PUN 6,9 13,4 4,9 7,0 16,4 10,2 5,6 
RSP 7,3 10,5 7,4 9,2 11,5 7,3 8,2 
SMT 7,4 12,3 5,6 3,8 11 ,5 9,1 4,6 
INT 2,2 17,8 11,6 8,0 19,1 16,9 10,4 
MAX 7,6 14,3 13,4 6,2 13,7 13,4 10,3 
also have intensive fruit displays (Figure 3). The alien species 
Solanum mauritianum and Pittosporum undulatum favour 
neither an intensive nor a prolonged fruit display strategy, 
whereas the rest of the species represent the prolonged strategy 
(Figure 3). The introduced Acacia cyclops is the species most 
closely approaching the maximized strategy (Figure 3). Since 
no alien species possessed a prolonged or minimized fruit 
display, whereas indigenous species possessed all types of fruit 
displays (intensive, prolonged, maximized and minimized) the 
proposed hypothesis could be fully accepted. 
Discussion 
Fruit displays: colonization and invasion 
Indigenous pioneer species such as Chrysanthemoides moni-
lifera and Myrica cordifolia (Heydorn 1975) exhibit intensive 
fruit displays (Figure 3, Table 5). In areas of disturbance, such 
as road verges and electricity pylons, monospecific stands of 
colonizing C. monilifera frequently occur. Further, Acacia 
cyclops, which is the most invasive of the six alien species, 
occupies similar coastal habitats and exhibits both maximized 
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8,4 
5,9 3,7 7,0 4,9 5,4 
3,7 7,6 7,5 6,7 9,6 9,6 
3,7 9,4 11,0 8,5 9,7 7,7 5,3 
and intensive fruit displays (Figure 3). Out of six alien species, 
four can be considered to exhibit either an intensive or a 
maximized fruit display (Acacia cyclops, Myoporum serratum, 
Pittosporum undulatum and Rubus sp.). All four of these 
species under certain circumstances exhibit high potential for 
colonization, even in the presence of little or no disturbance. 
Myoporum serratum is invasive in wetland areas of the 
southern Cape Peninsula. Pittosporum undulatum appears 
to be invasive in tall scrub and riparian forest (D.M. Richard-
son pers. comm.), even where little disturbance has occurred. 
This species is even invasive in open undisturbed Eucalyptus 
spp. forests within its native Australia (Gleadow 1982). The 
introduced European Blackbird (Turdus merula) has been 
identified as the most important avian disperser of P. undu-
latum into the Eucalyptus spp. forests (Gleadow 1982). It is 
therefore clear that either intensive or maximized fruit displays 
help promote the invasive ability of plant species. If introduced 
plants are found to possess either intensive or maximized fruit 
displays, it may be predicted that they will have a potential 
for becoming aggressive invaders. 
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Figure 3 The positions of indigenous and alien species relative to each 
other and to the intensive- prolonged gradient (Model 1), represented 
by the vertical axis, and the maximized - minimized gradient (Model 2) 
represented by the horizontal axis. 
Chrysanthemoides monilifera 
This species fruits from the end of July to early summer, 
with especially large fruit crops being associated with 
relatively wet winters. Fruits develop quickly after flowering 
(approximately two months), with plants frequently posses-
sing flowers, unripe and ripe fruits simultaneously. Branch 
deciduousness usually follows heavy fruiting. First year 
branches bear few or no fruits, while second year branches 
thicken considerably and produce a very large fruit crop, 
and thereafter usually die back or produce a small number 
of fruits the following year. This deciduousness may be 
associated with inadequate resources (particularly water) for 
maintaining the branch during summer drought-stress. By 
possessing seasonally disposable branches, more resources 
may be allocated to a rapid and large fruit production soon 
after wet winter months. Further, ripe fruits that remain 
on the branch for longer than 48 h abcise. The rapid post-
winter fruiting of C. moni!ifera therefore apparently 
experiences little competition for dispersal agents from other 
plant species possessing intensive fruit displays. 
Myrica cordifolia 
In contrast to the rapid fruit development of C. monilifera, 
fruiting in the indigenous Myrica cordijolia occurs about nine 
months after the May- July flowering season. There appears 
to be a continuous development of the fruits throughout the 
moist winter and spring and a large fruit crop is presented 
that closely represents a maximized strategy (Figure 3). Final · 
ripening of fruit is slow, but continuous throughout the dry 
summer. M. cordifolia could exhibit fruit displays even closer 
to the maximized strategy (Figure 3) if the fruit removal by 
avian frugivores was slower. 'Bagged' fruits, which are 
inaccessable to avian frugivores, remained on branches for 
many months after all other fruit had been removed. A single 
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plant at Hangklip had almost all of its estimated 20 000 fruits 
removed within three days (9- 12 March 1983). 
Sideroxylon inerme 
The population of indigenous Sideroxy!on inerme trees main-
tains a large fruit crop (more or less 50 000 per plant) almost 
continuously and therefore, exhibits a maximized strategy 
(Figure 3). In the south-western Cape, S. inerme is generally 
associated with mature dune thicket. The flowering of S. 
inerme appears to be highly synchronized, and usually occurs 
in February, with the first ripe fruit available eight months 
later. However, ripening of fruits on individual plants and 
even individual branches may be displaced for anything up 
to 15 months. Thus, a staggering of fruits promotes a very 
long fruiting season. Subsequent to a large fruiting display 
little or no fruit is produced for the next year or two. Since 
not all plants are synchronized to the same year, fruit is almost 
always available. This species is probably the most important 
plant for maintaining avian frugivore populations at the 
Hermanus site in the south-western Cape. 
Acacia cyclops 
The invasive Acacia cyclops is the most widespread Australian 
wattle in the Cape Province (Boucher & Stirton 1978) and 
exhibits a fruit display that most closely represents a maxi-
mized strategy (Figure 3). The large and conspicuous fruit 
display (Glyphis eta/. 1981) together with an ability to form 
large monospecific stands promotes large avian visitations to 
fruiting A. cyclops trees. A. cyclops is similar toM. cordijolia 
in that fruit matures slowly, taking a full year to develop 
(Milton & Moll1982). Unlike M. cordijolia, ripe fruit is only 
made available when the pods containing the arillate seeds 
split. This staggering of fruit maintains a long (five month) 
fruit season. 
Other alien species 
Pittosporum undulatum, Lantana camara and Rubus sp. all 
have the ability to produce intensive fruit displays in the south-
western Cape. These fruit displays tend to be far less pre-
dictable than those of A. cyclops, and have few avian visita-
tions. However, their fruit displays may still explain their high 
invasive potential (Esterhuysen 1936, Taylor 1978, Marais 
1979). Rubus sp. and Solanum mauritianum are frequently 
dispersed by the highly mobile Rameron Pigeon (Columba 
arquatrix). Myoporum serratum produces large, but irregularly 
presented fruit displays that are visited by smaller avian 
frugivores . The fruit display of M. serratum tends to present 
an intensive rather than a maximized strategy. In general this 
species is not recognized as being invasive, although it is 
spreading aggressively in a number of wetland and coastal 
sites (Rondevlei and Glencairn) in the south-western Cape (H. 
Langley pers. comm.). 
Prolonged fruit displays 
Rapanea melanophloeos, Myrsine ajricana and Euclea race-
mosa exhibit prolonged strategies. Each of these indigenous 
species possess either smaller or prolonged fruit displays and 
since the fruits are infrequently consumed by avian frugivores 
their fruits remained undispersed. During 1984, R. mela-
nophloeos fruited more heavily than in preceding years, but 
ripe fruits remained on the branches for many months and 
were only utilized by avian and mammalian frugivores when 
virtually no other fleshy fruits were available (July). Colpoon 
compressum produces few fruits but ripe fruits are consumed 
rapidly by avian frugivores and are rarely seen on the plant. 
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However, all four species possess very conspicuous pre-ripe 
fruit colour phases, with C. compressum and E. racemosa 
having red pre-ripe and black ripe phases, whereas R. mela-
nophloeos and M. ajricana possess white pre-ripe and purple 
ripe phases. Their fruiting patterns are consistent with a 
prolonged strategy. A prolonged display may rather be 
considered a strategy whereby fruit availability is maintained 
during periods when prolific fruit plants have no fruit crops. 
Prolonged fruit displays are important for maintaining resident 
frugivores since prolific fruiters are not seasonally predictable 
in the south-western Cape. 
Pivotal species and maintenance of resident frugivores 
Howe (1984) suggested that not all plant species possessing 
fleshy fruits within a tropical forest are equally important to 
avian frugivores and that local extinction of different species 
could have ecological consequences for the community at 
large. Plant species which fruit during periods of fruit scarcity 
and supply much of the diet of frugivores during these periods 
were considered to be 'pivotal' in maintaining the fruit -
frugivore community. The local extinction of such pivotal 
species would result in compounded local extinction of the 
frugivores feeding on them and of other plant species which 
rely substantially on the now extinct dispersers (Howe 1984). 
Howe (1984) cites Casearia corumbosa occurring at Finca La 
Selva, eastern Costa Rica, as the best example of a pivotal 
species. The aseasonal fruiting of Ficus spp. at Aldabra Atoll 
may also be considered pivotal in the maintenance of obligate 
frugivores Comora Blue Pigeon (Alectroenas sganzim) and 
the Seychelles Fruit Bat (Pteropus seychellensis) (Prys-
Jones & Diamond 1984). Since the south-western Cape has 
only a few plants with regular annual fruiting, the seasonal 
prediction of fruiting scarcity is impossible to determine and 
consequently, pivotal species are difficult to identify. 
However, during July and August 1984 very few fleshy 
fruits were available for the resident frugivore population 
of the Cape Bulbul (Pycnonotus capensis), Sombre Bulbul 
(Andropadus importunus) and the Acacia Pied Barbet 
(Lybius leucomelas). There were however, a large number 
of Rapanea melanophloeos fruits in July and Rhus crenata 
Thunb. fruits in August. The display of Rapanea mela-
nophloeos fruits had been presented since April, but were 
only consumed during July. Within three weeks all Rapanea 
melanophloeos fruits had been consumed, but in the 
meantime a large display of Rhus crenata fruits had ripened. 
The supply of Rhus crenata fruits lasted until C. monilijera 
fruits became available. Therefore, both Rapanea mela-
nophloeos and Rhus crenata could be considered pivotal 
during this fruit shortage. A fruit shortage during this time 
of year is not an annual event and did not occur during 
1983. The population of Sideroxylon inerme trees at 
Hermanus could also be considered as a pivotal fruiting 
species . This species maintains the frugivore population 
with its regular source of fruit throughout much of the year. 
A break in the continued availability of these fruits pre-
cipitated the fruit scarcity occurring in July and August 
1984. The local extinction of this species would fragment 
the seasonal availability of fruit provided by all the other 
species , and probably result in a far smaller frugivore 
population. I therefore suggest that two types of pivotal 
species occur at Hermanus. Short term pivotal species (R. 
melanophloeos and Rhus crenata) which overcome short-
term fruit scarcities and long-term pivotal species (S. inerme) 
that are essential for the maintenance of fruit- frugivore 
interactions. 
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Fruit displays: genetically labile 
The fruit displays discussed in this study reflect only those 
patterns that exist within the south-western Cape. Those 
coastal species possessing fleshy fruits all have tropical origins 
(Milewski 1982; Knight 1984). Consequently S. inerme, 
Rapanea melanophloeos, M. africana and Maytenus acumi-
nata are all at the south-western limits of their distribution 
and their fruiting displays and phenology may not be charac-
teristic of these species elsewhere. Further, an impoverishment 
of evergreen broad-leafed shrubs and trees within the south-
western Cape may have promoted the lengthening of fruiting 
seasons. For example, the fruit display of S. inerme within 
the south-western Cape is large and almost continuous 
throughout the year, whereas in the eastern Cape it appears 
to be smaller and less freely available (Liversidge 1972). 
However, Pierce & Cowling (1984) recorded a continuous 
supply of umipe S. inerme fruits in an eastern Cape thicket 
growing on dune sands, whereas ripe fruit were only recorded 
from November to March. No S. inerme fruits were recorded 
on plants growing in loam. These results confirm the irregular 
fruiting of individual plants within the subtropical thicket 
scrub occurring under coastal conditions (Liversidge 1972; 
Pierce & Cowling 1984). A further complication is that most 
of these species are more commonly associated with year-
round or summer rainfall regimes, whereas in the south-
western Cape a winter rainfall regime exists. Water availability 
may be important in determining fruit seasonality, especially 
for younger plants occurring on primary dunes such as C. 
monilijera, Passerina rigida Wikstrom, Chironia baccijera L. 
and Solanum quadrangulare Thunb. ex L.f. 
Chrysanthemoides monilijera is particularly sensitive to 
water availability (Weiss 1983) and this may explain spring 
fruiting in the winter rainfall region of the south-western Cape 
and autumn fruiting in the non-seasonal rainfall of the eastern 
Cape (Liversidge 1972). However, C. monilijera possesses six 
distinct subspecies (Coates Palgrave 1977) with differing fruit 
morphologies. The south-western Cape C.m. monilijera in 
Hermanus possesses an orange-brown spherical fruit with pale 
spherical seeds, whereas the southern Cape C.m. pisijera 
possesses smaller black ovate fruit and smaller, dark elongated 
seeds. The fruit displays of Colpoon compressum (syn. Osyris 
abyssinica) and a sympatric variety Osyris abyssinica var. 
speciosa (Hill1915) differ considerably in that speciosa (which 
is not considered in this analysis) possesses very large and 
conspicuous fruit displays with fruits of far greater individual 
size and possessing only a red ripe phase. Further, it seems 
that fruit displays are irregular and are produced only after 
recent fires (I.J.M. Williams pers. comm.). 
Alien fruit displays and ecosystem disturbance 
Data presented here are consistent with the hypothesis that 
species with maximized fruit displays are pioneers. Indeed 
Chrysanthemoides monilijera which was introduced into 
Australia around 1908 has become an aggressive invader in 
Acacia longijolia stands in New South Wales (Weiss 1983). 
Further, another species of Myrica, M . jaya, native to the 
Azores and Madeira, has invaded more than 85 000 ha in 
the Hawaiian Islands (Hosaka & Thistle 1954). Therefore, any 
planned introduction of one of these species into areas outside 
their own distributions requires caution and scientific investi-
gation if future large-scale alien plant infestations are to be 
avoided. 
Large-scale infestations of alien plants with fleshy fruits may 
not only compete with indigenous plant species but may also 
alter foraging patterns and diets of avian frugivores feeding 
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on them. Large populations of the Rameron Pigeon formerly 
existed in the indigenous forests of South Africa (Oatley 1984) 
and fed on the fleshy fruits of indigenous trees (Philips 1927). 
The indigenous South African forests dwindled with the 
advent of timber exploitation late in the last century and by 
the 1950s the Rameron Pigeon had become relatively scarce 
in Natal forests. However, recently Rameron Pigeon popula-
tions have increased, with a switch in diet from indigenous 
fruits to the berries of Solanum mauritianum (Oatley 1984). 
Avian utilization of S. mauritianum berries has promoted the 
spread into, and the establishment of this species within timber 
plantations in Natal and the Transvaal. In particular, light 
gaps created by felling operations are rapidly overgrown by 
a monospecific understorey of S. mauritianum. Possible 
results of avian consumption of S. mauritianum fruits are the 
non-removal and dispersal of indigenous fruits and a con-
comitant decrease in the recruitment and regeneration of these 
species. In the south-western Cape, fruit displays of Acacia 
cyclops attract large flocks of Red-winged Starling (Onychog-
nathus moria) from November to March. After March, most 
A. cyclops fruits have been consumed, whereas the indigenous 
fruits of Rhus species (R. crenata, R. glauca Thunb., R. Iucida 
L., R. laevigata L., R. tomentosa L.) which provided a 
continuous supply of fruits throughout the summer, were 
largely unconsumed. During 1983-1984 the fruit crops of 
A. cyclops at Herman us were poor and the avian frugivores 
utilized the succession of fruiting Rhus spp. during the 
summer. I feel that prior to the introduction of Acacia cyclops 
to the Cape in the last century (Shaughnessy 1980), Rhus spp. 
fruits were heavily utilized during summer months and were 
likely to have been pivotal species, which they still are if A. 
cyclops fruit crops fail. 
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